On the mechanism of inhibition of tissue factor pathway by the synthetic pentasaccharide during coagulation of human plasma.
The tissue factor (TF) pathway is preponderant in the initiation of blood coagulation in normal haemostasis and in thrombotic states. In the present study we investigated the mechanisms by which the synthetic pentasaccharide may influence the regulation of the TF pathway during clotting of human platelet poor plasma (PPP). Clotting of normal PPP or plasmas immuno-depleted of a single clotting factor (factor VII, factor XII, factor XI, factor IX, factor VIII, factor X, factor V, factor II) was initiated by triggering the TF pathway in the presence of fondaparinux (0.5 microg/ml). Activated factor VII (FVIIa) levels were measured in serum obtained at several time intervals after re-calcification of PPP. A clotting assay highly specific for FVIIa was used. The synthetic pentasaccharide inhibited the generation of FVIIa by 66%. The inhibitory effect of fondaparinux on FVIIa was completely abolished when antithrombin activity of plasma was inhibited by a specific antibody. Following the activation of TF pathway in plasmas depleted of factor X or factor IX, the inhibitory effect of fondaparinux on FVIIa generation was completely abolished, whereas it was not significantly modified when the other clotting factor-depleted plasmas were clotted. When fondaparinux was added in the serum, after the maximal generation of FVIIa, it inhibited by 20-30% the activity of the FVIIa-TF complex. These data suggest that fondaparinux enhances the antithrombin-dependent downregulation of the TF pathway by decreasing the generation of FVIIa via the inhibition of the generation and the activity of activated factor IX and activated factor X, and by inhibiting the activity of the FVIIa-TF complex.